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ABSTRACT: Seed coat impermeability to water occurs in many species, including Schizolobium
amazonicum Huber ex Ducke.  To promote germination in seeds with coat impermeability the use of
sulphuric acid (H2SO4) is recommended. The objective of this study was to identify a better time for
the scarification with sulphuric acid for S. amazonicum seeds. The effect of scarification with
sulphuric acid for 20, 40 and 60 min on germination and speed germination was studied for seeds that
were either sowed immediately after scarification or after a 24-hour period of immersion in water.
Seeds were sown on a mix of sand and sawdust (1:1). The experimental design was completely randomized
with four replications of 50 seeds. The statistical analysis of germination was carried out at six, nine,
12, 15, 18, 21 and 24 days after sowing, in a factorial scheme. For speed germination the means were
compared by the Tukey test. There was an interaction between treatments to overcome dormancy and
immersion time after scarification in most evaluations. Immersion in water accelerated the beginning of
germination. All treatments to overcome dormancy promoted seed germination. However, scarification
for 60 min, showed better germination, 92% when immediately sown and 86.5% when sown after 24
hours. Speed germination index was highest for scarified seeds for 60 min followed by immersion in
water. Scarification for 60 min was the most efficient treatment to promote germination in S. amazonicum
seeds.
Key words: tropical species, Amazonian region, hard seed, seeds coat impermeability, physical dormancy
ESCARIFICAÇÃO COM ÁCIDO SULFÚRICO DE SEMENTES DE
Schizolobium amazonicum Huber ex Ducke - FABACEAE
RESUMO: Impermeabilidade do tegumento da semente  à água ocorre em muitas espécies, inclusive
em Schizolobium amazonicum Huber ex Ducke. Para promover a germinação de  sementes com
tegumento impermeável um dos métodos recomendados  é o uso de ácido sulfúrico (H2SO4).  O
objetivo desse estudo foi identificar o melhor tempo de escarificação com ácido sulfúrico na
superação da  dormência em sementes de S. amazonicum, escarificadas  durante 20, 40 e 60
minutos. Parte das sementes foi semeada imediatamente após a escarificação e parte após 24 horas de
imersão em água,  em uma mistura  de areia e serragem (1:1), onde foram quantificadas a porcentagem
e a velocidade de germinação. O delineamento foi inteiramente casualizado com quatro repetições
de 50 sementes. A análise estatística da germinação foi efetuada aos seis, nove, 12, 15, 18, 21 e 24
dias após a semeadura em esquema fatorial. Para a velocidade de germinação as médias foram
comparadas pelo teste de Tukey. Foi observada interação entre tratamentos para superação da
dormência e o tempo de imersão em água após a escarificação na maioria das avaliações. A imersão em
água acelerou o início da germinação. Os tratamentos para superação da dormência promoveram a
germinação das sementes, entretanto, as sementes escarificadas  durante 60 minutos apresentaram melhor
germinação, 92 e 86,5% quando semeadas imediatamente e após 24 horas, respectivamente. O índice de
velocidade de germinação foi superior nas sementes escarificadas durante 60 minutos e imersas em
água. A escarificação durante 60 minutos constitui uma alternativa para redução da dormência das
sementes.
Palavras-chave: espécie tropical, região Amazônica, semente dura,  impermeabilidade do tegumento,
dormência física
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INTRODUCTION
Seed coat impermeability to water, which
causes physical dormancy,  occurs in species of many
families (Baskin & Baskin, 1998; Copeland &
McDonald, 1995), causing slow and non-uniform ger-
mination (Cruz et al., 2001a). Physical dormancy of-
ten is broken by acid scarification (Fowler &
Bianchetti, 2000), and frequently concentrated
sulphuric acid (H2SO4) is used. However, the efficiency
of this treatment varies with the concentration of the
acid, plant species and treatment duration (Baskin &
Baskin, 1998; Sacheti & Al-Rawahy, 1998). Seeds of
Bowdichia virgiloides Kunth scarified for five minutes
in sulphuric acid germinated 90% as compared to 21%
of the control (Smiderle & Souza, 2003). Cruz et al.
(2001b) observed germination higher than 74% in
Parkia nitida Miq. seeds scarified for 10, 20, 40 and
80 minutes while the control treatment presented only
a germination of 1.5%. Dialium guianeense seeds
showed 74% of germination when scarified for 10 min-
utes and 1% in the control (MacDonald & Omoruyi,
2003).
Schizolobium amazonicum Huber ex Ducke,
Fabaceae, is native to the States of Pará and Amazonas
(Ducke, 1949), is one of 350 tropical woody species
presently exploited in the Brazilian Amazon (Martini
et al., 1998). The species grows rapidly (Falesi &
Santos, 1996), and has been considered to be a prom-
ising species for reforestation in the Amazon region
(Rosa & Pinheiro, 2001).
For studying the germination of seeds of this
species, Maruyama & Ugamoto (1989) observed 28%
of germination with no treatments to overcome dor-
mancy. The author reported that use of sulphuric acid
during ten minutes did not promote germination, as-
suming that this treatment was not long enough to
cause grooves on the coat to allow water absorption.
For commercial production of seedlings of spe-
cies with impermeable seed coat, it is necessary to
overcome dormancy to have a rapid and uniform ger-
mination Bianchetti & Ramos (1982a). Thus, the ob-
jective of this study was to identify a better time for
scarification with sulphuric acid to break dormancy in
seeds of S. amazonicum. The hypothesis was that S.
amazonicum seeds have higher germination when sub-
jected to treatments with sulphuric acid to overcome
dormancy.
MATERIAL AND METHODS
Schizolobium amazonicum seeds were col-
lected in Belterra, PA, Brazil (02o38‘S; 54o57‘W). The
experiment was carried out in Belém, PA, Brazil
(1o28‘S; 48o27‘W) under room conditions (minimum
and maximum temperatures of 22.9oC and 33.6oC,
minimum and maximum relative humidities of 79%
and 89%, and natural light). Seed moisture was evalu-
ated in 25 individual seeds, at 105 ± 3oC during 24
hours (Brasil, 1992).
The following treatments were evaluated: scari-
fication in concentrated sulphuric acid (H2SO4) for 20
minutes and immediate sowing (T2); the same as T2 and
sowing after 24 hours of immersion in water (T3); scari-
fication in concentrated sulphuric acid for 40 minutes
and immediate sowing (T4); the same as T4 and sowing
after 24 hours of immersion in water (T5); scarification
in concentrated sulphuric acid for 60 minutes and im-
mediate sowing (T6); the same as T6 and sowing after
24 hours of immersion in water (T7). These treatments
were compared with a control treatment (T1 – not scari-
fied seeds). The seeds sown 24 hours after treatement
remained in water under ambient room conditions. Three
hundred mL of acid were used for 210 seeds. After scari-
fication the seeds were washed in running water, dur-
ing 30 minutes. During immersion in water for 24 hours,
400 mL of water were used for 210 seeds.
Seeds were sown at a depth of 0.5 cm in plas-
tic recipients using a substrate containing sand and
sawdust (1:1) previously sterilized in hot water (100oC)
for two hours. The substrate was irrigated every two
days. Germination was checked every day, for 24 days.
The percentage of abnormal seedlings, hard seeds and
dead seeds was also quantified (Brasil, 1992); the num-
ber of days for germination, i.e., the number of elapsed
days from sowing until germination of the first seed;
and the speed germination index (Maguire, 1962). A
seed was considered to be germinated when the first
pair of true leaves appeared and the seedling had nor-
mal development and was healthy.
The experimental design was completely ran-
domized with four replications of 50 seeds each. The
data were subjected to the homogeneity of variance test
(Bartlett test) according to Zar (1996), and the days to
start germination and mean time of germination vari-
ables were transformed, using log (x + 1). The statis-
tical analysis of germination percentage was carried out
at six, nine, 12, 15, 18, 21 and 24 days after sowing
in a 3 × 2 factorial scheme (except control treatment).
After last count, ANOVA was carried out for other
variables and germination. Treatment means were com-
pared by the Tukey‘s test (P ≤ 0.05). All analyses were
performed by the software Statistica (Statsoft, 1999).
RESULTS AND DISCUSSION
For most evaluations an interaction was ob-
served (P ≤ 0.05) between treatments to overcome dor-
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Table 1 - Cumulative germination at ix, nine, 12, 15, 18, 21 and 24 days after immediate sowing (IS) and sowing after 24
hours of immersion in water (S24), for Schizolobium amazonicum seeds.
Continue...
syadxiS
stnemtaerT SI 42S tsetF
HninoitacifiracS 2 OS 4 setunim02rof aA0.0 bA5.0 -
HninoitacifiracS 2 OS 4 setunim04rof aB0.0 bA5.6 -
HninoitacifiracS 2 OS 4 setunim06rof aB0.0 aA5.51 -
)A(ycnamrodemocrevootstnemtaerT **0902.01
)B(noitacifiracsretfaemitnoisremmI **9322.03
A × noitcaretniB **0902.01
syadeniN
HninoitacifiracS 2 OS 4 setunim02rof c8.2 -
HninoitacifiracS 2 OS 4 setunim04rof b5.02 -
HninoitacifiracS 2 OS 4 setunim06rof a0.94 -
gniwosetaidemmI b0.61 -
ruoh-42retfagniwoS a2.23 -
)A(ycnamrodemocrevootstnemtaerT **5173.83
)B(noitacifiracsretfaemitnoisremmI **4618.31
A × noitcaretniB sn5032.2
syad21
HninoitacifiracS 2 OS 4 setunim02rof c2.9 -
HninoitacifiracS 2 OS 4 setunim04rof b5.14 -
HninoitacifiracS 2 OS 4 setunim06rof a0.77 -
gniwosetaidemmI b3.73 -
ruoh-42retfagniwoS a8.74 -
)A(ycnamrodemocrevootstnemtaerT **3490.59
)B(noitacifiracsretfaemitnoisremmI **0748.6
A × noitcaretniB sn3724.2
syad51
stnemtaerT SI 42S tsetF
HninoitacifiracS 2 OS 4 setunim02rof cA0.71 cA0.61 -
HninoitacifiracS 2 OS 4 setunim04rof bB0.04 bA5.95 -
HninoitacifiracS 2 OS 4 setunim06rof aA0.88 aA5.58 -
)A(ycnamrodemocrevootstnemtaerT **3588.152
)B(noitacifiracsretfaemitnoisremmI *3153.4
A × noitcaretniB **0407.7
syad81
stnemtaerT SI 42S tsetF
HninoitacifiracS 2 OS 4 setunim02rof cA5.81 cA5.91 -
HninoitacifiracS 2 OS 4 setunim04rof bB5.34 bA5.26 -
HninoitacifiracS 2 OS 4 setunim06rof aA0.98 aA0.68 -
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mancy and the immersion time of the seeds in water
after scarification (Table 1). Immersion in water accel-
erated the beginning of germination, which started on
the 6th day after sowing for all treatments, and seeds
scarified for 60 minutes presented a higher germina-
tion (15.5%) (Table 1). From the 15th day on all treat-
ments, both with immediate sowing and after 24 hours,
had similar germination, except when seeds were scari-
fied for 40 minutes. In this treatment immersion in wa-
ter proportioned higher germination as compared to
immediate sowing.
Analysis of variance detected differences
(P ≤ 0.05) among treatments for all variables, except for
dead seeds percentage (Table 2). All treatments to over-
come dormancy promoted seed germination, however,
scarification for 60 minutes had the highest germination
(92%) when immediately sown, and 86.5% when sown
after 24 hours. Sulphuric acid has been reported as an
efficient method to increase, accelerate and unify seed
germination of species with seed impermeable coat
(Bianchetti & Ramos, 1981; Santarém & Áquila, 1995;
Alves et al., 2000; Araújo et al., 2000; Bruno et al.,
2001; Cruz et al., 2001b; MacDonald & Omoruyi,
2003). However, exposure time to acid is critical and
needs to be quantified for each species, since seeds ex-
Table 2 - Continuation.
Means followed by the same upper case letter in the rows, and lower case letter in the columns, are not different by Tukey test
(P > 0.05). * and ** indicate significance at P ≤ 0.01 and P ≤ 0.05, respectively. (ns) indicates not significant.
)A(ycnamrodemocrevootstnemtaerT **8072.392
)B(noitacifiracsretfaemitnoisremmI *8020.6
A × noitcaretniB **3085.8
syad12
stnemtaerT SI 42S tsetF
HninoitacifiracS 2 OS 4 setunim02rof cA5.12 cA5.12 -
HninoitacifiracS 2 OS 4 setunim04rof bB0.74 bA0.86 -
HninoitacifiracS 2 OS 4 setunim06rof aA5.19 aA5.68 -
)A(ycnamrodemocrevootstnemtaerT **7974.72
)B(noitacifiracsretfaemitnoisremmI *2981.5
A × noitcaretniB **3475.11
syad42
stnemtaerT SI 42S tsetF
HninoitacifiracS 2 OS 4 setunim02rof cA5.52 cA5.32 -
HninoitacifiracS 2 OS 4 setunim04rof bB5.84 bA0.07 -
HninoitacifiracS 2 OS 4 setunim06rof aA0.29 aA5.68 -
)A(ycnamrodemocrevootstnemtaerT **4630.881
)B(noitacifiracsretfaemitnoisremmI sn4529.2
A × noitcaretniB **0356.9
posed to long period can be damaged (Schmidt, 2000).
This fact was confirmed by Hermansen et al. (2000) for
Dimorphandra mollis Benth. and MacDonald et al.
(2002) for Tamarindus indica L. and Prosopis africana
(Guill. & Perr.) Taub. seeds.
The number of days elapsed from sowing to
the beginning germination ranged from six to 9.25 but
for scarified seed during 40 and 60 minutes, germina-
tion started before other treatments. Regarding the ger-
mination speed index, the highest performance was for
scarified seeds for 60 minutes followed by immersion
in water. Kondo (1993) showed that increases of the
speed germination index in Lotus curniculatus var
japonica Regel seeds scarified with sulphuric acid was
proportional to the exposure time of seeds to acid.
Similar results were reported by Delachiave & Pinho
(2003) with Senna occidentalis (L.) Link seeds.
The efficiency of sulphuric acid to overcome
dormancy in water impermeable seed coats is measured
by the reduction of hard seeds percentage. In the con-
trol treatment hard seed percentage was 97.5%, while
in scarified seeds during 60 minutes it ranged from 3
to 5%.
Dead seeds and abnormal seedlings percent-
age was low for all treatments. However, in general,
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stnemtaerT G GSD IGS DH SD SA
% -------------------%-------------------
lortnoC e0.1 dcb00.8 f22.0 e5.79 a0.1 a5.0
H2 OS 4 SIdna`02rof d5.52 d52.9 e99.0 d5.66 a5.1 b5.6
H2 OS 4 42Sdna`02rof d5.32 dc52.8 e49.0 d0.27 a0.3 a5.1
H2 OS 4 SIdna`04rof c5.84 dcba57.7 d31.2 c0.64 a0.3 a5.2
H2 OS 4 42Sdna`04rof b0.07 ba52.6 c06.3 b0.22 a0.5 a0.3
H2 OS 4 SIdna`06rof a0.29 cba00.7 b85.4 a0.3 a0.2 a0.3
H2 OS 4 42Sdna`06rof a5.68 a00.6 a15.5 a0.5 a0.5 ba5.3
Table 2 - Germination (G), number of days to start germination (DSG), speed germination index (SGI), and hard seeds
(HD), dead seeds (DS) and abnormal seedlings (AS), for Schizolobium amazonicum seeds.
Means followed by the same letter in the columns are not different by Tukey test (P > 0.05). IS and S24 indicate immediate sowing and
sowing after 24 hours, respectively; seed moisture = 11.3% ± 2.2.
the increase of immersion time in acid caused only a
small decrease in hard seeds and increase in abnormal
seedlings percentages, probably because hardness of
coats varied among seeds of the same sample.
Bianchetti & Ramos (1982b) also observed an increase
in abnormal seedlings percentage for Pelthoporium
dubium (Spreng.) Taub. with an exposure time of seeds
to acid changing from two to eight minutes.
CONCLUSION
Scarification in sulphuric acid for 60 minutes
is an efficient treatment to promote germination in S.
amazonicum seeds.
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